High-dose cyclophosphamide for poor-prognosis and recurrent pediatric brain tumors: a dose-escalation study.
To determine the maximum-tolerated dose (MTD) of cyclophosphamide (CTX) when administered over 2 consecutive days followed by hematopoetic stem-cell rescue given as two sequential courses to children with glioblastoma multiforme, poor-prognosis pontine gliomas, and other recurrent CNS tumors. Two identical doses of CTX were administered 24 hours apart to 14 children and followed by hematopoetic stem-cell rescue. This treatment was repeated immediately following hematologic recovery. The starting dose of CTX was 2.5 g/m2/d with increments of 0.5 g/m2/d. CTX pharmacokinetics and metabolism were measured during 22 courses of treatment. Toxicity and tumor response were recorded. There were two toxic deaths at the dose level of 4 g/m2/d. These were not clearly related to cardiac toxicity and may have been due to generalized capillary leak syndrome. Thus, the MTD of CTX was 3.5 g/m2/ d. There were six complete responses (CRs) (46%; (95% confidence interval [CI], 19% to 73%) and four partial responses (PRs) (31%; 95% CI, 6% to 56%), and one patient achieved stable disease. All children with intracranial primitive neuroectodermal tumors (PNETs) improved following CTX. The median duration of tumor response was 6 months (range, 4 to 29) and only one patient remains disease-free following CTX alone. Overall survival is 21% (95% CI, 13% to 29%) at a median follow-up time of 27 months (range, 12 to 34). The MTD of CTX when followed by hematopoetic stem-cell rescue is 3.5 g/m2 administered on each of 2 consecutive days. This treatment was tolerable in children with poor-prognosis brain tumors and produced complete responses in children with recurrent PNETs.